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Abstract of JP2001 246746 

PROBLEM TO BE SOLVED: To make 
discharge ink drops fine without making 



nozzles small in diameter in an ink-jet head. 
SOLUTION: A driving signal for an actuator is 
constituted of a main pulse signal P1 for 
driving the actuator to reduce pressure in a 
pressure chamber and an auxiliary pulse 
signal P2 for temporarily suppressing the 
actuator's return to a reference state before 
the actuator returns. Since the actuator's 
return is temporarily suppressed, part of the 
ink pressed out of the nozzles is split in pieces 
and discharged as fine ink drops. 
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9 y h^y Kt'fcot, 

£|giH-S^Vu*«#£Wif&L7t&, RT^3.3i- 
v K. 

m-fZ>/ X/P i tfS^fiS; * jifc'v y K*fl£ t , 

±ibt^ ^^.^-^ zmm-rzmm^&b > 

9i?^y h^y K"CfeoT, 

i 5 *{i*t^«^ ir , i Wfca» e>s£ 

SJp«tt*:i*-C±*-*-S*tt±#«* t A> e> ft 5 
Mn^b, 

5diJ ic T ^ f- a jc— * SrKift-f 5 <£>H 2 mfe * "C 

b, mm 2 mm^mmmmiiuzt. t?±#-r s« 
fc±g-%iM bfrb ft zi%m/<frx \m t zmz-tz x o 

r*©n#ffit 2 b. jcwmm^^Mt^m^mfm^xo 
«tt»T»*6"**»femffii»Tii*Tii**-e©««w t5t, 

» 31- * <D&ttmm T f£;*t LT , 

t 2 < 0. 5 T 

t 5 < 0. 5 T 

t 4 > (V 2/V 1) T 
izWUZZtlX^^ZJ ^9 i?*-y h^y K„ 

[fi*«3i ^y-*stivg-tz>j±t)m.bmi£t)mzm 

m-t Z> J X/u t $ ix7t ^ y k*^ t . 

-jmpHn^yy^-ji^^^-r^T^f-^^-^b. 
±mTy-^*.=.-fi&mm-fz>mm^mb*ffiz-iz.'< > 



2 

9 y y KT'foo X > 

m^os^ste^^Kx* «{i b (Dm&n&pjxfem v i 

4 T-±#-f 5«{iJt#?« i: tj» k ft 5 ±/</i>x 
JBE -f 5 «c T * ^ a 3i - * & JHtt-f - 5 fc » ©IB 2 Sffi {C 

20 m{il^TMMB#^%>«CL|^T*l-Ti^*-C*<OB#ra t 5 t, 

t 2 < 0. 5 T 

t 5 < 0. 5 T 

t 4 > (V 2/V 1) T 

\Z.W^iXX\^-< ^y-'y^y h^-y h% 

4 ] W*JS 2 *fc(4 3 iCfEtt^^ ^'^7 

30 ttlb^/i'^«#©^l*TSfc»o«Citl*THi*W**»fe« 

im-rmTm$iX'<Dmm t T^^^m-^oiii^- 

t 5 < 0. 2 5 T 

iffi-f-S / X/P t $ ixfc^ y K#f£ fc , 

±B7 9 f- » 3i- ^ ^IEWjI- SPSb*® t ^^-T f 

0f «©*lp«tt7l» bs^S*«fe fc ©«fiaS**0f3e«[ V 1 
Xtb *) E.^EE?jm.*m£1-Z>mi£T 9 ~^-9 *mWi 

m i life frttiwr-f - s mffim«rafe» t , vm 1 «fe^^ e> k 
s^p«fe(c * r-±#-r 5 mfe±#«^ £ *» e> # s £^vu 

so 5i»j(-T ^ ^ 3. 31— 9 zmwi-t&tz stxom 2 mmc&x 
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t , mm 2 mfe^ b igsvm^^ * -t#-t- s * 

t 2<0. 5T 

(1/16) T<t3< (3/8) T 
(-^^^^X-CV^-r 1/9 i/x. y b^-y K. 

±IflT^ f-*.*.— 9 t Zmx.tz4 1/ 

9*J*.y b^y KT'fcoT, 

Bff^cosjf m^^^m-ft t wm^^Bir^ v i 

■TZtztbcom 1 «ttfc*-eTI*i-*«ttl»T«7«i: , ft 

m 1 mfi^^i-^sm-i^K^t , rsb 1 *f£A»e>jE 
femur, id * t-±#w- 5 mfi±#j6^ i ^ <b * 5 ^7U* 

IBSJP*{4 1 wSffiM*S0T)tfi v 2tfe!) J. off #35* 
J^JE-T £ fifl (viT * a 31- ? ZmWi-t Z> fc £>(£>^ 2 

{d* -eri*i-*«tt*T«» t , «sib 2 5 
t, se® 2 bmmmmmciz -c±# 

t 2 < 0. 5 T 

(1/16) T<t3< (3/8) T 

[fS*« 7 ] IfjfcJg 2 ~ 6 (73 ^-f *ta»— otclEttro-f 

^-9<DmmfflMT^MLX, 
(1/4) T< t 1< (3/4) T 
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lit** 8 ] W#« 7 tcfeiffi<7M s?* s/ h^y K 

±%mt<DM&±.%-mm^xmm t ir±, r*?-* 

(3/8) T< t 1 < (5/8) T 

[i«*if 9 ] si*® 1 ~ 8 tifr—^icmmv-i 

>9i/JLy b^y K t , 
10 _hSE-f >-i? v^i 5/ K<7M >-9\\kltitff\~*%4 >9 i? 

[0 0 0 1] 
[0 0 0 2] 

20 5„ iiS^ ^<Dm<D4 1/9 i/x. y b^y Kfi, -1^9*: 
[0 0 0 3] -eLT, -Y V^P±tHoffiiJffll©7cJ6, T 9 z f- 

^x.-9i l m&-r?>mwim j >TtLx, m*<Dmm*m%* 

£ix-tv^ 0 Wxfl\ #MBg5 3-2 3 2 3 7-§-<&#(C 
tt, 1211 1 (a) (C^-TipiC, V^^>5ff U§I#Kt^ 

tCffi^S ^7JD/£-T 5 til (£E^3 S©rt««S:»'>**5 
» iCT9?-x.^—?&m®l,X'(^9ffi*nktii&it 
m^-P 1 0 1 #K0 , ^©f, JI^^^^BE^-tirSffi 

(/E^j^ro fH®m zmrn * «) icr^f^i-ii'S: 

ffil&LTffi^rtfc-r^^Srffil&i-* («-§-P 1 0 2# 

[0 0 0 4] #<^Bg 62-269 1 2 

fi, 011 (b) {CTfk-TXo^ V^^S^ItWtSt^ 

fiij) icr^fai- 9 zmWiVxB.jyg.ti^ i/9*m 

AL (ffi-^-Pl 0 3#i) , ^(d, j±^)^*S*ttfi(c 

m^-&s at^-p i o 4#bb) i$*«»s*«363*t-c 

[0 0 0 5] 
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Lrt>U y X/i-£/hgfc-f -5 i: . @fS*D^ 
fc, y X/K7?J#$(£lS L-Ci«^^5v:MJt7J0I^^ ir ft 

•So 

[0 0 0 6] UJ»U ±ISOjf L3l#$M>-m, Ty^ 

^ ^ ;n - ? ©^{iTSSft^ffi^ ibfiM o rc i: # ) 
(c^ >-y j^^Btm ^ tv5 fc#>, ±8E i: y X/i^rt> 

[0 0 0 7] 7^>5,SJCii^T&£nfct© 
X'jb<0. ^co gift if 5 £-5(4, yXVu?$5/H§T-&< 

[0 0 0 8] 

[0009] ^f^^tcitt, m i <omm\z&z>4 >-y i?^ 
v v—v Ktt, -y %i&®-rz>i±?j^.bmj±t>mzm 

b b Lfctror-feSo 

[ooio] ±m,mi<omw\c£<o . *-r\ mftm&m 
-tztK iomm^mLx, !±^maimj±$n, yx/u 



■K ^y^©fl LttSLtfS— B#Wi-'t , »f$^ /X;uS^ 

ot, yx/wC/5^^i±iL7t-< v^©— %<r>7i.m^^^ 
[oon] %2<owmM.^ y^-yi? h^y K 

14, •<>'^^iR^5flE^^i:^JE^;^^5ail-rsyX 

rosfuM^rr^e v i x-fc >9 R-ofefimzmfc-fzimc 

20 mv 2xh , o K^tj^mi3E-r^m^T^^^.^~^ 
%mm^ztz&<DM2mmci£X'T&^&mum.T$ii& 

fabmmmmmc&x±g-Tz>m<z±9t-m& t * s 
<Dm&mwmzftisX. t2<o. st, ts<o. 5 

T, t4> (V2/V1) T\zWij££ft,X^Z>Z.b t L 
tLh&X-foZ. 
[0 0 12] ^3©»WI^«5^f V^S^ay h^y K 

/i^ir^^^nfc^?/ K*frt, /±«»^SrWL, Mil 
ll*-7-t0i±«^J*(- X o X±VSJ±tim^<D^ KS.f) 
?rMtS7^fai-^t ±:tETy^3.3i-^^^ 

m-rz>wm^$kb*ffiittz.-4 k-c*>o 

Ofliteil^M^tV 1 7?fc 9 J.oJE^^Sr^c/Ei--5ffliJfw 

7^fai-^ s fc » co^ i «{i * t? t» -r 
b. ?mi m$Lfrb&tsm.*to&.-rz>>m\zT93-=>.^- 

^ zmm-rz ft *><d% 2 mtefc* -c-T^-r-sffifiti^TSc 
50 /^t, %m2mtr-*%m^zmmimmtb, mm 2m 
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&mm'</uxt&*t*W6-i-z£i\z.mi&£ti, -his at 

^COH^JIWT^^J-LT, t 2<0. 5T, t5<0. 
5T. t4> (V2/V1) TlC^^$H-rv^-5-i b 

[0013] ±mm 2 RXfm 3 ©&|P^ (- J; K) . ^/nVU 

2#\ T^^3-^-^W@*MI»lT^*J-LT t 2<0. 

I^T^^B#75^mfa:I^T^TB$*T-WB#p H T t 5tjS t 5 < 
0. 5 TicmfeZthX^^Z bfrb. Mfh'^Mt^ 

Z>^b\ct£Z> 0 Sot, 7?^:x:K~*#2&ttffiK:iK 

-CWBfra t 4 #5 t 4 > (V2/V1) Tf£l3j££;Jx-Ci^ 
-B#W WflJ £ Hfc T ^ * 

t'^rfcttSr b t£&5„ ^©fcfe, T 2^ 

[0014] m 4 commit, mmm2^tn-im3<Dmm 

^B#^t>«{4^T*S-TB#iT-OB#W t 5(4, 
-^OltHlTraUt, t5<0. 2 5TIC^ 

[0 0 15] ±|ES&4<D3BE»::J:0, Wft^A^fflT*© 
[0 0 16] |5©?8W5^y^v;i5' h^s/ K 

m-fZmW&Zkb &ffiA.1t'f v Y^y KT-foo 



t > 0t$ 1 «tea»&R£*PWffii-*-e±#^a«tiLh# 

-5 fc *6<£>fg 2 «flfc * -CTI^-r Sffite^T^ 

fs^2tt{i^*i^5m^»^K^t> mmzmtL 

T, t2<0. 5T, (1/16) T<t3< (3/ 
[0 0 1 7] faG<DWMZ-&Z>-< y? Y^y K 

(4, j^y-*i&m-fzi±t>&tt%i±.t)mcmffi'tz>yx 

T, ±ISiEilj^i4, Bf^©SJP«fft*»fcKSH6«ffii: 

?&mmirzfcfr(Dmi±mmc&x±^%m{iL±9i-$i 

rrsg« V2tfct) a. o/±^3^ ^ ^ ^.^ 

as^t, mm2mitL*mftir%mmmmzb, mm 2 
nm^m&mmmc^ x±fr-rzm,fc±%-m& b^h 

t£Zffi®'*/uxm%-b*i&ife^Z£?\cmi&£ti. -tBE 

^TM^B#^e>«fiL±#fe^©l;f£Jt#^7B#*-C-©li# 
40 Mt3il4, ZtiZ:tiTy-3-x.=—?<Dffi%ifflfflTicM 
LT, t2<0. 5T, (1/16) T<t3< (3/ 

8) Tic^Jjxti^rtiLfcto-cfcS. 

[0018] ±tejg 5 &I>'^ 6 <D&mw £ «£ ?) , HiJIE^ 

&Jg^W»TM^B#*T'WB#^ t 27>S, T^^^oc- 
^<DS^"JlfflT(C*tLT t 2 < 0. 5T^?^$tVTl/^ 
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St3^ (1/16) T<t3< (3/8) TfcKJg 

Pelt 114, 7^fax-?©@^»T|:#lt, (1 
/4) T< t i< (3/4) TfcKJ£S*i/0*<5;ii: t 

[0 0 2 0] gS8tf>$B0ltt. ±|BJB7©»W»C*5V^-C, 

^©H*»*!T»CJtL-C, (3/8) T< t 1< 
(5/8) T^RjeSixTt^rirtLfcto-efcS. 
[0 0 2 1] ±ffi«7XVf5 8(Z)*aSW^ < t9, 

[0 0 2 2] 9 (DmWte, -f is* y HztfEftKB 

[0 0 2 3] rtoc^CJ:^ ffl[/h*^^^iRSrgttH-r 
[0 0 2 4] 

[0025] <mmmm i >a i a\ utt^m i k«s 

16KB, Bl"CttB*fc«»i-**-*y 2 
8 (B16#fiS) jJSKtt&fL, ^<D*v V y£*=E~ ^ 2 8 

-rx^fpj) cir>^^ty yv^ni 7^#v ksix, * 

2 8^X^0 , -i^W^v ;/ Kl i:f2»*ft4 1 

[0 0 2 6] ffBftffU l f4, 0 1 T?ttH*Sr«*-r** 
l^e-^ 2 6 (0 6#i) icj:oT(Hlteggaij$n5 2o 
(OlRain — 9 4 2K«*ixTV^, w<D«3H~ * 2 6 
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[0 0 2 7] >f^^is/ K1I4, B2^H5K 

^"TJ:5fc, >f ^£iR*i-5*»<0ffi*S4 k&EEf} 

^yF**4 0t, #JEE;bS4rt0M >?{Cj£jj&tt1}\} 

(D7^f ^x-^ l 0 t SrWUt^So T^^^^ — ff 

io l>W?I («E) |cfl£5JE**4rt^ff*«ft^J:o-C, 
y X/i^ 2 ^ t»f >^ SSrftha L^oJE^S 4 £ 

[0 0 2 8] @2tC^:i-J;9 #J±y^4f4 N -fy^ 

ft*ttfc»Ji6SttTfe9, /±y^4[WIdrf4, gUTfeS^fR] 

S4<£>— «Bg|5 (El 2 -Ott*ffl<Z>48AfM i-f4, ;X/U2# 
l^tfetiTl^o ffi**4 0>flWMB (B12T:iteftlJ(7)ffl 

[0 0 2 9] 12 3^7^1- J; 9 tc, -Ofitx.y h-^jy K 
1*4, y X/u 2 $ tifc / X^y U'- h 6 J±Jj 
m4RTf4 5 *EMMt5EiBS 7 i: , T 

9*f-=-^—9 i o i:36SJI|HK||Ji$ix-r«lriESixTV^So 
wCD/X/U^W— h 6 J4ff£ 2 0 ^m<DzKy^ ^ K<R** 
b^«9, EMU 7 f4J¥ £ 2 8 0 /imC0^f>^li7 ^ 

[0 0 3 0] T^^~^10J4, 1214X^0 5 
30 BLtStiJK, JE^4KISKSnfcS»Sl 1 

fc, i^»$^a«^ffm*^-i 3t, i 
i in. n^/im^p^&biot^t), ^i±m 

*^ 1 3tcHBS'Jliffil 4 fc#te«5E«:B]JprSfc»«>* 

asffit uToaietfc^ru-cv^So fftif nit 
ffi^^4{c*t/SbT^:tt^^-rv^-r, m$3 »™<dpz 

40 otv^o Ev^KSia-rSBE**^ 1 3 (fiSUS 

si4) ©ra^j4, ?k y >r ^ Yfrhtz stttswi 5^fs 

[0 0 3 1] @6^n 5/^BlS:#flRb*^?>, 

ffiflWIalBS 2 0 M:. C P U*>&fcS£*J«*2 1 #® 
7 f -?tei©fcft©;P-fy«SIHlLtROM2 2 
fc, ^®^-^0OfS«^^^T9 RAM 2 3 
^ 2 6S^t y 2 8 Sr-ttt^ixKSiiSiJW-r 

afc»OK9-f^EII»2 5 f 2 7aif ! e-*ftmiia»2 

bo TOJ-r-^^smt"aT f -^s<i(Hiss2 9i, 
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iMt«±AiaiS3 ok, mk<Dmvmt63 i, 31, ••■ 

l 0 3»S8KSnTv^5, ■nKrft**rilllIlS3 0tt, «s& 

5@«-e«>*. ftttWKttu SKiB3 ltt. 

[0 0 3 2] ^ >>:x 5/ hSCIE«S«(D»f^lc: 

^Sffi-fS^ £ft!M»»2 1JSROM2 2{Cf5fiS^ix 
fcMa^-^^S-^T, *~#»J»I3K2 
7^/<IHSS2 5, 2 7fc^LT*i£*— * 2 
y y^-? 2 8 &*fr*h,#JWU KftfS-^^IlIte 
3 0H:mMt#Sr5fej«"*-6 o ££>6c, =feS0«i«2 1 fl, 

#£&3tK(HlS§3 lWtlAtS. ttt, j!^[h1S§3 1 20 

ttONttiiotr^ax-^ i ok:Mj{f^£W 
F**fc*oTraMt#«:aj»rrs. ^fc±5, ib& 

[0 0 3 3] -IBISW^K^- 

[0034] i/^fffpifi, 9f^S*«ffi£8l 
lSffiV l irSr^r-rsff-S-C&So -wT\ Jf§l«f£V 

WE-raw (BE*a4^>rt*B(fcit*n**5«) t-r^ 

tt, ±^<^^in^P 1 tt, 1 Sfiv 1 

»«p-r*ss 1 nifK»s 2t. mi «ttv 1 «>e>x 

t±#t 51 1 lfi±#»S 3 irjcj; Qffi 

[0 0 3 5] — # % Ilft/^(t*P2fJ:, £4Mtffi£ 
JB2«ttV2i:S:#-r-&«*"C*S. --T% 9&2WSL 
V2H S?tfit^lfiS^V2tfeot, )I*I4 
Soffit SffllfcT^aj:— * 1 OSrlE?K**Sfc»<0 
SfirCfcSc &4b\ *|Q6?g«-ett»2«ffiV2tt»l 
SffiV 1 «fc «9 i2lftV2|j:IliftV l 

i:«?L<T<>«fc<, f llffivUDt)^:t<T{)i: 

1 ^ttoxqntffiniKfi^s 4 \cm%. mmmm>b® 

2«ttV2|c:*"CTI*-rS*2«ffi|»T«»S5i:, ^ 50 
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2lftV2 3:*ft8rf-5gS 2 S6t, fff 2 « 

ffiV 2*»&S»«ffijC*-e±#i-S«2«tt±*j»»S 
7 fcKJ; 9#t/*$tiT^3 0 Sot, ffitb'^xffi-^p 

[0036] Bfe^/v^Mf-^P i<d%$i W&lfeT 

®MS 1 ©«ffil»THI*ft«f*^» 1 «ffi±#MSgS 3 <£> 
lfi±#M*6^i witHS: t 1 its tlttT* 

(1/4) T<tl< (3/4) T (1) 

^ 1 oom^mnkte, i£jm4<Dmw>4>?<D&m 
&b^&tcMW}&±{£<DmftfflM<Dzkx*&v > *mx* 

FF|g4, 6 9 7, 1 9 3#WJNB«fc|E«**tTV^S^ ;v 
[0 0 3 7] -^P 1 <£>SS 1 «<&_k#j£^S 3 

Tgs 5©mffi*THI*ft«P*-C«)«MIII*: t 2 t 

2tt, 

t 2 < 0. 5 T (2) 

(Dffim'^^in^P 2^#iP^cts>r ^^ehW^Hjjtt 
45©"C, HSffl t 2(1, 

(1/16) T<t2<0. 5T (2a) 

CKS*ixTV^5Ci:*s#*LV\ *«-Ctt, B*IH] t 2 
(il . 5ms {cf8i5t£;h/C^So 

[0 0 3 8] mm^Mt^P 2^fB2flMW»T«»s 

5if5i, t5lt 

t 5 < 0. 5 T (3) 

fflli/^^ff^p 2of+Ap^iS^ ^^tha^fijc/j: 

60t% »#Pfl t 5 Jj:, 

t 5 < 0. 2 5 T (3 a) 

KK3fe**tTV^5wi:3Js#*Lv\ *«~Ctt, «flB t 5 
tiO. 5/t sCRSSiitv^o 

[0 0 3 9] i||)/^«tP 2©*2ltt±JH8»S 
7 o«tt±#W»^e>«ffi±#»TW* W^IBS: t 
4 1 , t4ii, 

t 4 > (V 2/V 1 ) T (4) 

[0040] — r ^OPitUIW-^lc, r^^^^- 

^ 1 0cD^*^(D^{4^^tlH7 (b) / X/U 2 <D 

[004 1] sr. (as (a) [c^irmm^m vmmtk 
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mtsztiZo rtucu;^ 07 (b) oiwcix 
urns (b) {cfjk-rx^i^ t?7-~^—<? i oi*j±ji 

[0 0 4 2] HI 7 (b) (D^itt^C 2&tK[H 

8 (c) T^aX^lOfSW 
fCfttfTlfe*Ktt»U &jl&4tZT 9 1 0 

So 

[0 0 4 3] Zfefc. 13 7 (b) (Df»SC3Wl8 

(d) M^-TJ; 5 7^ax^M0«¥tt; 

7 (b) ic^-riiKi, **J6*«"Cf±, WS^/i^ff 

2 *>e>jf l w $ ti/c-r ^ ^e^titt^ «t o x^t 

*WI0G>--*WS#Wr Six, «/Jn*-C v^SSD P £ ftotJR 

[0 0 4 4] %<D& S El 7 (b) ^ffi*»C4XVia 

8 (e) (^t J; 5 T^fax-^ioiffil/W 

>'9&DP&*ktii£thtzfttdi't, ;X;i^2^?>^^^ 30 
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